ABsTRAcr A previous study showed that exposure of workers to polyvinylchloride (PVC) dust was associated with the presence of small rounded opacities in the chest radiograph, and also with a small average reduction of the forced expiratory volume in one second (FEV,) None had an observed FEV, less than 80% of the predicted value for age and height, and these men did not differ in symptoms, signs, or lung function from non-smokers with low dust exposure and similarly low FEV,. In a similar study of 18 smokers with the highest PVC dust exposures and lowest adjusted FEV,, some men had an observed FEV, well below 80% of predicted values for non-smokers, but with one exception no clinical or functional differences were found between them and 18 smokers with low dust exposure and similarly low FEV,. The exception was again the presence of end inspiratory crackles on auscultation, which were slightly more frequent among men with the highest dust exposures (seven men) than among those with low exposure (two men, p < 0.06). We conclude that these findings are consistent with the suggestion that the radiographic abnormalities caused by PVC dust exposure are not associated with important functional effects or clinical illness. Further studies are desirable to examine the eventual outcome of the syndrome.
PVC dust exposure. Among 28 men with small rounded opacities, complaints of persistent bronchial mucous hypersecretion were more common (nine men) than among 29 men of similar age, smoking habits, and dust exposures (one man, p < 0-01), and there was a suggestion that the physical sign of late inspiratory crackles was more frequent among men with opacities (seven of 27 men) than the other men (two of 28 men, p < 0.06). The average lung function of men with opacities was only trivially lower than that of the comparative group and the difference between the groups was not significant. In further studies 13 non-smokers with the highest PVC dust exposure and lowest FEV, (adjusted for age, height, weight, and dust exposure) were examined.
None had an observed FEV, less than 80% of the predicted value for age and height, and these men did not differ in symptoms, signs, or lung function from non-smokers with low dust exposure and similarly low FEV,. In a similar study of 18 smokers with the highest PVC dust exposures and lowest adjusted FEV,, some men had an observed FEV, well below 80% of predicted values for non-smokers, but with one exception no clinical or functional differences were found between them and 18 smokers with low dust exposure and similarly low FEV,. The exception was again the presence of end inspiratory crackles on auscultation, which were slightly more frequent among men with the highest dust exposures (seven men) than among those with low exposure (two men, p < 0.06). We conclude that these findings are consistent with the suggestion that the radiographic abnormalities caused by PVC dust exposure are not associated with important functional effects or clinical illness. Further studies are desirable to examine the eventual outcome of the syndrome.
In a previous epidemiological study of 818 men sampled from the work force of a factory manufacturing polyvinylchloride (PVC) , an index of individual cumulative exposure to respirable PVC dust was found to be related to the complaint of mild exertional dyspnoea, reduction of forced expiratory volume in one second (FEV,) , and forced vital capacity (FVC) and to the appearance of small rounded opacities on the chest radiograph. ' We have now studied men with small rounded opacities on their chest radiographs in more detail to determine whether any clinical or functional features are associated with these opacities. We have also studied men with low FEV, drawn from those with high dust exposure to identify any characteristic clinical features which might be attributable to PVC dust exposure.
Subjects and methods
All the subjects were selected from 818 men examined at the factory in February 1979. An index of dust exposure had been calculated for these men on the basis of their occupational histories and on 834
Clinical studies of workers exposed to polyvinylchloride dust measurements of airborne respirable dust,' and these estimates were used in selecting men for the clinical studies. The estimates represent an index of relative dust exposure rather than actual dust exposure, since only present dust levels are known.
STUDY OF MEN WITH SMALL ROUNDED OPACITIES
In the previous study one reader had recorded the presence of small rounded opacities 0/1 or greater on the ILO U/C scale2 on the chest radiographs of 50 men. This *ader's interpretations of the chest radiographic appearances have been used for the selection of men in the present study because only his readings showed the relationship of small rounded opacities to estimated exposure to PVC dust. He also recorded the highest number of radiographs showing these opacities. Ten of the 50 were of category 1/0 or greater, and all these men were invited to attend for further study, together with a further 20 men randomly selected from the remainder. Seven of the men in category 1/0 or greater agreed to take part in the survey, as did 18 of the 20 men in category 0/1. Three reserve subjects with category 0/1 were also invited and took part. These 28 men constituted the cases for the first study. In two of these men the reader thought irregular opacities were also present though of low category (0/1). 
METHODS OF ANALYSIS
Tests of significance have been confined to X2 tests, without continuity correction, for examination of the binary variables. The continuous variables (lung function measurements) were tested with independent two sample t tests, equality of variances being assumed. It is recognised that when multiple comparisons are made on the same groups, as in the present case, some apparent differences will arise purely by chance. No allowance has been made for this or for the interrelationships of the many response variables. As an aid to the reader in interpreting the differences shown or suggested, p values less than 0-1 have been quoted in the tables. In the study of men with small rounded opacities results for smokers, non-smokers, and ex-smokers have been analysed together, since the comparisons of interest were those between all these men and control subjects matched so far as possible by smoking habit as well as other factors. Ex-smokers were not included Soutar, Gauld in the further studies not specifically related to small rounded opacities. Predicted values for FEV, were based on multiple linear regression analysis with age and height allowed for in 148 non-smokers (excluding pensioners) studied in the previous epidemiological survey.
Results

STUDY OF MEN WITH SMALL ROUNDED OPACITIES
Twenty-eight men with small rounded opacities on the chest radiograph and 29 men without opacities were seen. Seventeen and 20 men respectively in these groups were current smokers, 10 and seven men ex-smokers, and one and two men respectively non-smokers.
Men with small rounded opacities tended to admit to persistent phlegm production more often than men without opacities (table 1: nine of 28 men compared with one of 29 men, p < 0.01). This was accompanied by a parallel but non-significant difference in persistent cough (nine and five men respectively). Small differences in numbers of complaints of dyspnoea and symptoms of recent chest illness, based on the questionnaire, did not reach significance. Childhood history of respiratory illness and family history of recurrent bronchitis (not shown in the table) were equally common in the two groups. There was a suggestion that crackles heard on auscultation in the late part of inspiration were more frequent in men with opacities than men without (seven of 27 men compared with two of 29 men, p < 0.06).
Differences in the mean observed results of the lung function measurements between men with and without opacities were trivial and non-significant (table 2). The mean difference in FEV, between the groups was less than 200 ml, and was not significant in these small groups. It was consistent with that found to be related to the presence of small rounded opacities in the previous epidemiological study. ' Clinical studies of workers exposed to polyvinylchloride dust VAeff (1) 6-0 .09 * 6-1 0.9) 5-7 0.8)* -0-1 (5 * 6-4 (0-9) 0-1 0-6 5-7 (0.8) 5-6 0.9)
Data from one man missing.
FEV -forced epiratory vonume in one second; FVC-forced vital capacity; Vmax,0, Vmax25-maximum flow at 50% and 25% of vital capacity breathing air; 'max>OH¢, Vmax,,He-maximum flow at 50% and 25% of vital capacity breathing helium mixture; TLCO-transfer factor for carbon monoxide;
VAeff-eifective alveolar volume.
837 these groups (table 1) . The medical histories did not suggest that these men were suffering from symptoms of any chronic respiratory disease.
After age and height differences had been allowed for no important or significant differences in lung function between these groups were apparent (table  2) .
Eighteen current cigarette smokers with low adjusted FEV, and a high index of dust exposure were seen, and 18 smokers with low adjusted FEV1 and a low index of dust exposure. Respiratory symptoms were equally common in the two groups, though a personal history of hay fever or perennial rhinitis was more common in the low exposure group (eight men) than in the high exposure group (two men, p < 0.03). There was a suggestion that inspiratory crackles on auscultation were more common among men with high dust exposure (seven compared with two men, p < 0.06). Though both high and low dust exposure groups included many men with severe impairment of lung function of obstructive type, no substantial or significant differences in lung function between the groups were apparent (table 2) .
Discussion
A previous study of 818 present and past workers at a factory making PVC had shown that estimates of exposure to respirable PVC dust were inversely related to FEV1 and FVC after the effects of age and smoking had been allowed for, and were related to the prevalence of low categories of profusion of small rounded opacities in the chest radiographs. ' On that occasion one of three readers found that the prevalence of these opacities was related to dust exposure and independently to age. More recently these relationships have been confirmed by further independent readings of the radiographs (as yet unpublished).
In 
